(Communicated by Sajiro MAKINO, M. J. A., March 12, 1985) In a previous paper, Miyawaki and Taketomi (1984) reported that red chromatophores were present on the midgut and ventral nerve cord of the shrimp, Caridina denticulata, and that these red chromatophores responded after the removal of the eyestalks dispersing the pigment in the red chromatophores.
For the same species, Miyawaki and Tsuruda (1984a) reported that white chromatophores also present on the intestine, particularly at the posterior region, and on the ventral nerve cord. A red pigment concentrating hormone has been known to be released from the X organ-sinus gland complex of many species. The action of this neurosecretory substance was mainly studied on the integumentary chromatophores, except the reports of Lambert and Fingerman (1979) and Robison and Charlston (1973) on the red pigment concentrating hormone on the ovarian red chromatophores of Palaemonetes pugio and P. vulgaris. These reports were summarized by Fingerman (1970) , Brown (1973) and Kleinholz (1976) .
Recently, in an in vitro study, Miyawaki and Tsuruda (1985) observed that the red chromatophores on the isolated midgut respond to crude eyestalk extracts. In the present paper, the authors report the responsibility of midgut red chromatophores of Caridina denticulata to the eyestalk extract from the different decapod species.
Materials and methods. The midgut removal from a living shrimp was placed in a small observation chamber prepared on a glass slide (the device is illustrated in the previous paper by Miyawaki and Tsuruda, 1985) . The chamber was filled with Locke's solution in order to remove the hemolymph from the midgut tissue. As a result of this washing, previously concentrated red pigment becomes gradually dispersed. After the dispersion of the red pigment was complete, crude extracts of the eyestalks of the crayfish, Procambarus clarki, and the crabs, Gaetice depresses, Maeromaedeus distinguendus and Uea laete i, were added to the system. The pigment migration was observed with the aid of a microscope throughout the experiment.
Results.
The eyestalk extracts of the crayfish and the crabs induced the same pigment concentrating effect on the midgut red chromatophores of the shrimp as the shrimp's own eyestalks (Figs. 1, 2) . However, the response of the red chromatophores to the eyestalk extracts of the different species required much more time than did shrimp's own eyestalk extract. The response of the midgut red chromatophores of C. denticulata begins immediately after contact with an extract of its own eyestalks (Miyawaki and Tsuruda, 1985) . Contrary to this, the eyestalk extracts of crayfish and crabs used in the present study bring the concentration of red pigment at 10-20 min after the contact of the extracts with red chromatophores. Because crude extracts of the eyestalk tissue contain colored material derived from the retinal pigment of the compound eye and other tissues, the moment of contact of the eyestalk extracts with the red chromatophores could be determined accurately. Thus, this difference of time to bring about the chromatophore response could be easily determined. The experiments described here were performed during the daytime, so that the red chromatophores on the midgut, because of the circadian rhythm (Miyawaki and Tsuruda, 1984b) , initially had concentrated pigment. Discussion.
As mentioned above, pigment migration in the integumentary chromatophores has been studied by many authors. But the chromatophores covering the internal organs have been paid little attention. Robison and Charlton (1973) described the ultrastructures of the chromatophores located on the ovary of Palaemonetes vulgaris. McNamara (1981a, b) studied the chromatophores on the hindgut and ventral nerve cord of Palaemon minis. In the laboratory of the present authors, studies on the chromatophores of the internal organs of crustaceans have recently been carried out, with the emphasis on the chromatophores located on the midgut of the freshwater shrimp, C. denticulata (Miyawaki and Figs. 1-2. 1: Midgut red chromatophors es of Caridina denticulata. a, chromatophores just after removal from living shrimp; b, same chromatophores as in la with dispersed pigment after having been washed in Locke's solution; c, same chromatophores as in la, reconcentrated pigment, produced by eyestalk extract from the crayfish Procambarus clarki. Scale bar=0.2 mm. 2: Same as in Fig. 1 , except the eyestalk extract was from the crab, Uca lactea. Taketomi, 1984; Miyawaki and Tsuruda, 1984a, b) .
Thanks to the studies made by Ferlund (1974a, b) and Kleinholz and Kimball (1965, 1967) and others, the red pigment concentrating hormone of Pandalus borealis was isolated and purified. Their results set a milestone in the field of the crustacean endocrinology.
It has been generally accepted that the red pigment concentrating hormone is the same or very close in the crustaceans ever tested. The results obtained in the present study, however, show that the red pigment concentrating hormones from different species are slightly different from each other in the response of the red chromatophores in the present species. It seems possible to consider the difference may be due to the fact that the crude eyestalk extracts contain also the red pigment dispersing hormone, and the antagonistic effect between the concentrating and dispersing hormones brings about the difference in the chromatophore response. But the shrimp's own eyestalk extract also must contain both the concentrating and dispersing hormones, and the response is very quick. It seems probable to consider either the results obtained in the present study suggest that the fitness of receptor sites of the chromatophores is different from species to species or the ratio between concentrating and dispersing hormones is different in different species.
One thing to be noted is that the crayfish and the crabs used do not have chromatophore on the midgut and hindgut as described in the previous paper (Miyawaki and Taketomi, 1984) , but the eyestalk extracts from these species is still effective on the midgut chromatophores of C. denticulate.
